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(54) DEMODULATOR frequency deviation in an input signal spectrum to DTFs 

7, 8 does not exceed the upper limit reference frequency 
(57) Abstract: and is not less than the lower limit reference frequency. 

PURPOSE: To prevent the deterioration in an error rate COPYRIGHT: (C)1995,JPO 
characteristic of the demodulator by compensating the 
deviation of a frequency of a digital modulation signal 
received by a waveform shape filter from an optimum 
input frequency. 

CONSTITUTION: A frequency error detector 21 detects a 
frequency error between a QPSK modulation signal and a 
signal from a fixed frequency oscillator 2 based on a 
phase difference signal obtained by a phase detector 12, 
the frequency error is smoothed by an AFC loop filter 22 
and the result is given to a DVCO 6 via an adder 19 to 
control the frequency from the DVCO 6 thereby 
compensating the frequency error. A frequency correction 
circuit 10 uses a frequency comparator 16 to check 
whether or not the operating frequency of the DVCO 14 
exceeds an upper reference frequency or is less than a 
lower reference frequency based on the signal given to 
the DVCO 14. A selection circuit 17 provides the output 
of a frequency correction signal controlling the 
oscillated frequency of the DVCO 6 corresponding to the 
result of comparison, and then the frequency correction 
loop of the demodulator is operated so that the 
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(74) A 





(54) [%9]<0«i»] 



(67) mwA 

Wift»aSg«/Hlg 2 1 1 2 T 

»6nfc{4ffiS«^*^6. QPSK2i«©^t0)£S!fi 
i82i:<D«iRRSg«t(ftffiSn, AF c;i/«-:/7-< 
2 2Tf¥»ft;anT. JdHSSI 9&:ft-L.TDVC0 6fc 

x*an, Dvco6®«jft»*t««$nTHKScasig 

6»CJ;»5DVC01 4lCA*an*©^*»&DVC01 
muss 17}»'&0VC06 ®»M^ScSc$Mf91--6^% 

SkttiEMWffl***!. DTF7, i<0Mjmn%^9 
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(2) 

1 

c o hMMmm-t^fk 1 nwrn'smh. »m i <d«^ 
tis>mmfkm9^mmt. mmmmm^^mvr 

MESS 1 ©T-f J'^'JPVC005!fi«»[»S««i-r^« 
ftftfWH^at, t9fla«2©xw'i?^';i'VCOC!)36fiJ5 

vco®58S^i!ft»:*«jELT. WE»2©r^j>^';l/ 

V C O ©58JBSili£»*twggSlpfi©ttHi*jfciR*S J; 5 

sttmsim 2 ©««fiiiis^©iiQi::i{riBfi)^fi^7 ^ ji/ 

V CO t. WIB I . Q5=-f >*;U©)i[3!S«'9*x>< 5'^' 
^«[S!tlil9-r&Sl©fii9lfil9iB^, ttiil©IS«lil9 

t, «Ett««aS¥«UT»2©x-f5?^';l/VCO»C 

ftf&u, mm^mmsL^n^itibo^i^i^^WLii, ait 
8Bfi:ffii9««S(c. ffiex:4S^»^^©«^ltsc^:atrev 

IC«WSB» 1 ©r/ v'^';VVCO®«S«»»&«iEL 

T, irE|g2©x^'5>^';^vco©«s«»jft*t«rE» 
jpfii©«i8rtKiR*s J: 5 \zmmt^mmmm»^ 
liA.. g9Gm 1 ©«[ji;ifiir8i:^ftsm 2 ©Sliiiiiiraa: 



!f3'i|S|t7-2 9 7 8 7 2 
VCOt, B9EI, Q5=^-^>*;l/©ii[32^#SrY5?^' 

hXf-i'J^mcoxzmL. l»ES4«Slift*#* 
fc«)©PLL#ai:. fflrE(l!:ttfiS«S»l;:. «iEA*« 
IB«#©«iSt»: t iUE V c o©JifBffl»ft t ©««»« 

«[«¥»UTWEVCO©f8i8MttS«IIS«f«««» 

fflw^at. «rEy-^5?^;i'Vco©5!fiffl«»*»jES 
fctt^©s«Ptt*«ATViSA>t*5*^*«jgb. 
%^x.x\^^iSr^\z\ifmyco<DfmmmkmTEh 
X. tdffix-f -:?3';vvco©«iissjS«c*tWE»«Pfl© 

>^;i/©itsfi^;6a^fi«-r«ffi«^]iS!©«fi$ 
mnmit'i xiJ^m^^^mmtsmhx. i 

j^aafiffit. SHE I. Q^f*>*;v©its«^«x-< 

i^^';Ht#»c3E»t5A/D«jft«t, SA/D«tta5 

^sfc*®PLL#ai, wE<a«it«*fic, iftEi 

F@#©ieiSSc2:a(lEJ^I8Slii$©9!fil9ftSta:©««t 

m^n.^^ft^^ximvcoa>?ismm.t:mmf^m 

lE*fcttft©S«P«*l8ATV»a*^£3«>S!pJ;£U s 
lpfiStt^TVi««fffcttljevCO®38JB«tt»*« 

«i©«iai^iciR^%<i: ^ \zmt^mmmE.^wi^9i 
A. iirE]as«^«f»^i9E««SsS8i:^©iiB(c, «rE 

[it^«5] xij^mmn^mmkumi^x. i 
ffi I F<i#£jft«s»r-5««ajaffl0»jgfi}g7>^ ;v 
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3 

Mm I FmnommsLtimmei^^ai^mmmkii 

tt«if«si|t«uT7'>f 5?^'ji'Vcoicia&L, mm 
mmMh, mmmmm^^^\^xmi.yco<b 

C O i:««»»-rsfJ 1 1 ffl«S 



(3) ^11^7-2 97 87 2 

4 

nwf>^-n^^-^mmm.x. mmm^^mm 

seat. frEfitffi«ffiS¥iBbT»2©T-fi^^';i'VC 

t. fltrffifi:«««««K. ffis I Fm^®Bl»[ftti»lH 

^?KfcKii«wast. tmmsmim.^^mx.xvc 

LT. KtE® 2 ©T^w 5?^';l'V C Offl55«^«Sc««8WH 

$ffA. fifEM 1 ©{8«ii^«s^«re^ 2 ©n^iiisis 
asiovcot. frEiF®#fei. Q9=-i'>*;i'© 

snsJB2OVC0t. iUEi. Q?^r>*JW©itXffl 

^€7*>< ^j^mmzsmr^p^/D&imt.. sa/ 

^&0m-hm^^mmiL\yX. w^mk&n^&mm 
»t. i(rEfifflif«sv}gUTx.rv?^;i/vcotftj& 

U ffilEfl£»iSltl$[&««&»©PLL^S^, ffiiEffi: 
^ KtEI Fa#©JilSKft^||tEm2©VC 

mkmmt, nimm^mm.^^mhxm\<nwco 

E» 2 © V C O ©KfiHjfift **liE UT. WEx-Y J?^' 
^UV c 0©%|g»»fc«ttaESipe©«fflA(c«^d<}: 

[a*«9l «SEfttliE^ilK:J:SfSl©7*^j;iS';i/V 

co»%v)»vco©9!^8[&(7>ffijE». mmufi 
ii««fflfc«sfflra©*ff&t>n«i5 L-fcii t&i* 
ai-rsst^jgi. a*S2, a^as. »:*«4, gf 
*JS5. w^JBe, »*®7©vi-rn*^irE«®ffii9» 

1 0 ] nmMiE^mz^ *s 2 © v c o©« 

fTatohs<t 5 fcufc c t *i$at -r-sa^js 8 E«© 
50 ttcnsfii. 
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5 

si:jtJ93. M:^«4. m^m, m^m, mnt^m 

©V CO<05SS««»*»g|-r« J:5 J: t;fcC 
[0 00 1] 

[0 00 2] 

[0 0 0 3] mi 7}iy'^ifir)l'mnm^K:J:^m^ 

^•r («ffflJF5 - 4 17 1 7^4^a) . a3j5ttjasi c 

I. Q'<-XA>Hm#B, A/D*»K3. 4K:<tO 
«ij|««**-rsiliRiillK!g 5 iri D iJ^'^v co 

[0 0 0 41 »i3ist^£i§i!ss9». mmmwfsi i> 

ttlftSlgl 2. PLDl^'/y^JVt' 1 3*J;:;DVC 

oi 4*tffl;v-ya«i«L.?bfc®-tf*s. «sis«*iHi 

»S9tt. ««SSCS1 lICAA^nfcl. Q'^t-XA^' 

[0 0 0 5] cjiT, «siiSff*iaB9oftfpsg!iwr 

I. Q'^-Xn^ DVCOl 4lCj;Deffiia 

Cfea»tTfli*an. (iti»tt»»i 2K:AA*n«. » 
««ttfcSi 2TliA*«^t«iWfl:«i:Ofl:fflS*«»ffl 
trns. ;:©ffi«S«^ttPLL;i/-:/7-f;vi'i 3-c 

¥»fl:SnDVC01 4lCA*Sn5. DVC014tt 

iRmmws 1 1 KA^an* i . Q'^-xn^ 

1 ©Hl*<g#ttQP S K««ff#©7=-i'i»Jl£^K:«Jt: 



(4) $fM5ii7-2 9 7 8 7 2 

[0 0 0 6] AFCIsII%2 0», J^StScSHttffiS 2 
1. AFC;W-y7-f ;P:?2 2*J:r;9<y?iaW2 3* 

2-Tr#6n&fiffiSfi#*»6. QPSK«iH3#©«f»ii> 
»S;ft2:@^9eii8g 2 ©ie£^«Sft2:©@K9:SM«t«l 
tasns. J:©ajftffe8SSIBAFCJV-5'7>f;Vi'2 2 

DVC0 6ICA*Sn«. DVC06®fiMP«»ft**tt 
y f^lHFIS 2 3 \ZMVXA F c*-;i. i«(S#*tft»sn. 

D V c o 6 <ommmm»imm-r^T-9 ifiv -y ^imk 

2 3 rfiUS* n, D V C O 6 B-)£©«iBJa«»T?ib<^ 

n«. «««»S»tflS2 l*>6PLL;^-:/7^;^^' 
1 3 fcitUTA F c/p L L;u-:/«#<t^*tftje$ 
PLL;U-y7-<;i'5'l 3*%fPU aKSSS^lEi 
»9TttAFC@K2 OT?mOI»*»n*C*^ofc«ift!SdS 

[0 0 0 7] 

[»M*»)B*uj:5fr-5saa tr^-p. «fSH:ian? 
cii-rsctt)*^, ^as!fis©»jis«ft 

T. eiifiA^®M«»FU7h^?g«ES«©«ftfcJ: 
•S^Kft F U 7 h "bSpfet. -f ©«Stft H U 7 h t>«a 

[0 0 0 8] H±i6'^&«5lE®aHKfiTB. MfilttA 

fi«sns t D V c o 6 (D^mmmkm^v^^^m 

Uft**AFCI5IIS2 Offilifp^fflhU PLL;V-7^ 
k:«»A5J;5C:aoTV>S. OSD. AFCSSfftP 

FC@8S2 0 ;&»f^$-»T(rk«]«nB«£^ll£liI)»9 

®p L -pljwn&wffifcaoTViS. 

[0 0 0 91 ttoT, ttilSfi®»f^*JAFC»fP*^6 
4£) PLLftfPlC«#ASnT«>e. QPSK^iSe^tH 
5£«fii§2t®««ftSS««tfc*:i-5<fc5Ca5t. D 
TF7. 8lrA*S*l«l, Q'^-X/'«>H©#®X'< 

0, J:®)ii«ftrn*»:*:*<a«»c«t>TaHIIH®» 
0*<$tt©^»?fli*J*#<a:*. 
[0 0 10] *»MBj»*»«jfiC»CjB^»'T*3nfct)® 
t?, ±SB?E3;EW®t)-3^S|»3sL. wai«»£«4« 

k:^i;*qp s K^mt^wHSEft-fntrff^ i , Q'< 
-xn>HM^x'^i'h5A®«ttRTn«ffl«u a 
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7 

[00 11] 

K A/D^«fflfc± DSSisnfcx-^ >?^';w«#sii i 
<or-f A-v CO tffljfissfr*® 1 

#«fc*5>©PLL#H:i:, Wffitt««a*fiC. «WBA 

S 2 ©t'-^ S^^'JI. V C 0©551BHiMft**illE»Mi©« 
en 1 ©tSlKfillliS^flfliBn 2 ©||l|lt|l|l«Sa:©IB]tciHt 
[00 12] 

ffi(cs«(snT!i'&»tt8c£«Miie««Td% 1 <omm 

i8&wr-5jBi ©x-f j^^';pvco*JSSRsnTVJ.s. 
;i©ll 1 ©x-r i^^';vv co©H«S?stJH«»««3 

mmaminr, «i[ffii§i(E«tg««-r«ii2©iR«au9c 
sBCAA^n*. Ji2©«sii*ii«©a*©^»&«tt 

© U. S e KL^mit LT» 1 ©XW 

co©Hi![»tt-ffi«»cffl)e*ns. tHi^c. s*» 

SSft'«#S P L LlHl»)JJS!ifti*IIB»U, &««Wftglci 

o«iii*n/S:(i«sm^§¥«ftt. »2©x-f-:'^';u 

VC0©i!l«©^tUTA*5n. S 2 ©««*»«»: 

mm&ii^tS2<o'f^p9)\'Vcoii^^mi3Sti^^z>\z 



(5) ?$B|3p7-2 97 872 

-t-L-T. »2®ail5«»S®tH*#^BX*«PI 
®^©T-3'f!l)£;«li^*l6L«:f|4 I , QmnmntU 
5. c:r-c. ni©X'<J'5';i'VCO©«i!![»*!flK:J: 
0A:43^liSm^^^ffi»|g@a:©^»ftllSAtffifi$ 

»@»%£S©«igft H U 7 h (CJ: i}»«[ftBIS«m 
1-50:5 4 tt^J^fnH, J:©«iS«HU7Mtiilia 

f 5± 5 \zm 2 ©x^ 5?i';vv c o©«^pffiiS»fei^^ 
cggftLTPLLfiffjWKHtana. ;:iiTm207*'C 
JO -:?^;kvco©»fp«««»JjE*ft:ttft©sipfii*iaA 

^';pvco©»fiH«[»i&tljE-rs. 
[0 0 13] c:©J:5fc. ||l©X'f >'^';PVCO©H 

;wv co©%ii»«ft««SiNt««AT('>5 a:$(c»m 

Sc-rnjc±5a»s»7^ ;v3'T©fia!»tt©su^b)&«ai 

[0 0 14] 

[§!»<>!} Bll»*%^lc<):5fgl©Sltt0i©ei[n^B 

@«56ji8S 2 K J: Dlt3«-« I , Q'i-x/IV H^^ t 
^ttsna. It5;-r«7:>-niffi|©i. Q'<-;;^n>H 

^mtA/Dimms. 4c<fc0x>f>'^';ni©i. q 

I . Q<-7./^> Hffl^tt, ««»stt«i6s**r*a 
^iiii»8 5 tzxijfitii. c<ommfm 5 \z\mm 
mmskmti>Dyco6immtix\<^z. dvco 

6 ®ft<^W«»>f »^««»3E»;eglj-fc I , Q'^-xn 
>H®^tt. DTP 7. 8KJ;0»[JgKJBanTJRiS« 

[0 0 15] «is»^^iirK9». ttiRnmaii 1. «t 

«lftS[a812. PLL;W-:?'7>f;V^'l 3*J;tXDVC 

»9B«si*»ai ii::A*an;^i. Q'^~;^n>H 

[0 0 16] jicT?. a82s»ii4iaK9©«f^«Kwr 
s. tt«iirtE«ffi**-r-5««jii»iBi iicAAanft 

I. Q'<-;^/t>Hli^ttDVC014KJ:DfiffllinE 

ssttTta*an, tt««^2$»i 2KAAan-5. &« 

«iftjSl 2t?»AAe^£:Slp(ia:ffi&©ti[fflSA«i»tiia 

a? n«. r©fl:fflgit#fipLL;i.--/7^;i'^'i 3-e¥ 
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(6) 

9 

mftsn. Dvcoi 40SHaim^^tLTDvcol4 
©)iiR»sg«ss^? 1 5 JcA^sna. Dvcoi4ti. 

1 ®iii*©^ttQp s K«sim#®x-5'W)ejSk:»js 

[0 0 17] AFC|i]iS2 0», ffl»ftaSStt(ll«2 

1, AFC;V-:/7^Jk3'2 2:feJ;t^9!y5=^iaift2 3A» 

man*. i:(0HatftKllttAFc;i^7^7w';i'^2 2 

TDVC0 6©®Ifl|#^i:UTDVC0 6JCAASn 
5. DVC0 6 0a(P««[ft«»HWSnTHS£ftSII*» 

ft*fWffli-r-sx-^3&j^v5'iHi»2 3-p{man. dv 

ig2 1)J^&PLL;1^:/7WJI'^'1 SCi^l/TAFC/ 

PLLJw-7'«###*J«»an. PLLji.-:/7^;i/ 

d'lSiitnf^U «Sia^»&liIK9r»:AFCglK2 0 

[0 0 18] i^stftttiEiiiKi o». mm^vcMmi 

V C O I 4 i:ttfit«««j»«afibTV»« JtttW « 

■ptt. Dvcol 4©«»scw«a^i sextans 

S D V C O 1 4 ©ftfP^SEft (jE^fei 
ATlriS*^^f5*>!i«Jtttan. IE® hRfilWiSSAT 
SJpffltTIHSJ|Hl®«HrtfciR*oTV»«e^, ®-t 

n^nfc»* L-ca«^^«»ii«iiHi» i ? tenons. 

mSimi 1 7 -eBSRft^tcWJSUT, D V CO 6 ®« 
tt»«-!tfil (+ ff) «l?±#S«S<i^. a&^VJtt- 40 
)£fi (-«) y£tt»Ta«*©^. *-5VMi-€-®**© 

r«. ll©raiK«liiE©^W:X'f3'^l SS^htTlDll 
»19t:A:/3an, DVCO 6 ©««««» SHiEf 

i/^" 1 8 (ttssififi^iiKS 9 ifinmim\zs!>ib 

[0 0 19] ««»«jE©^CJ:DDVC0 6©^ttJS 

*t«fl:bT*>&, r©jBift«c«fl:c*rLT«ai»B4iil 
K9oPLL;w-:/*t«:^bT> «jg|«miHliS9©ji 
BIKf^Ji^^jeft-rsCtt*^©^?^**}^^**^. tEoT. 50 



#ffl¥7-2 9 7 8 7 2 

D V c o 6 (Dm.mTimfmmmc\ziii i^xwsmm 
®&je)irDvco6®«»»aE-fls (±(j) */ha<bfc 

0. RI«SSrtiiE<S#*tllD»Sl 9{rA*ans«K*x 

8fciOWiai/TH5. 
[0 0 2 0] C®±5C. ««»«iE!ilKl Ott. DV 
CO 1 4®56igH«»*»±IESlPfi«i»ATV»St#lr 
BDVC0 6 0«fi«S[»S±#a-a-, DVC014© 
»JB)5 jat»*5TIS^«*ilS;!lTV»« t €r fcttD V c o 
6©»SIAi$SI:&KTa«SJ:dtwniSStiiIE(B#;£ttl 
*-rS. l£oT, AFCIlK2 0©ff±«»C, SI)£»S 

g2tQPSK«aM^o^«aa:fiai«»«fl:L.rt>. d 

TF 7. 8 ©AAffl^X^i' h7A©^««rrn*^, J9 
StftJtttIg 1 6 ©±fSSlPMa:TSS9ll'?«^^^ffiH 
£»A&lriJ:5t:DVC06 ©5g«««»*»}tTHa tU 
DVCO 1 4®5EJgJl&«tt±IESlpfi*J:rrFlfiS«P 
fflSi8A.;&:lr»i3KWWan*. t?*0, DTF7. 8 

©A*e#x'<^i' h 7A©Haaft-rnn±ifiSJp<i^j: 

[0 0 2 1] ±ffi«l©^«n?B. AFCIalK2 0© 

mv^ifiK F c*-;i/ Hg#T<?ji:an&a. q p s k« 
^mntm^nwm 2 ©issi«ft8t«t:^$ < s^b-r s<t 
^«;i^«t9S£U-rt>, ttM8t^£iii8S9©P!»i«i;tt$ 

«l^tt«f Ua:*«e.D V C O 6 ©H«ft&«jE-r-& d ttC 
iO. DTF7, SCAASnSI. Q'^-X/f^H© 

■9©X'<i? h9A©ms±i8*av>ttTlfi©»»»H 

T»CBff±-Ctr«. fi£r)T. DTF7, 8CA*3n5 

1 . Q'^-x;t>Hfi#©X'<i7 h9A©-rni:J;se 
ofli®«fl:s;:©s«pe»c»«uyi:0f«eaTc«iw-r 

5i::t*»T€?S. L«>t). DVCO6 0HJS»«iE»i« 

igitts£i§i%9««i^n4i(ffiic$t). is^-o. mkwmm 
K 9 T©fi«i^a8*^^^na^i J: 5 ic«}> -3 < 0 1 fffctis 

©T?, DVC0 6©MjK»«jEfcJ:«)KD*®S&ftS«l 
«9Tf*«, JEtc. DVC06fflj^«aSc*|jEtt»*Wi;:tt 
«jaiiKS*iai»9 ©p L i.}v-'mif^tM.^\^xfit>ii 

QPSK^S©^©C/Nlt!i«SV»«ffirfcD 
VCO 6©«»[SWgjEfClSbr«SS«cH4lBl»9 ©5?^. 
9<D»m^»WV^, ffiift»*|iEBBl 0®»fPlCJ:a 

[0 0 2 2] m»:^fm^iim2<i>^moimm. 
eT«i«. B 2 o)mmiowim-c\m 1 2:pii;ffiig$« 
f «>b©fc:pi»TBiii©^*ftUTawrs. isstt 

82 5 VCOiKE) Ki: 0 SS-fS I . Q'^^ 

I. Q'<-Xn>H®^tt. A/D«lftg3, 4JCJ:0 
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11 

mm 5 icH^ffl!5!««tBsrr a d v c o e imm 
nxt^s. Dvco6©»f^jia»tft&*JtsiStftx»ss 

ftfcl. Ql^-7.n»^&mt. DTF7, 8fca:DjSJ 

[0 0 2 3] mmm^m^^m^iiiixfiimm^ 
©«»w (HI) i:±<Ri;&©T» z.z.-c<nwmm 

[0 0 2 4] AFC[§IKS2 0». ;Qjftft«|g«ttt)8g 2 
1. AFC;P-7'7'<;i'^'2 2*J;t;7y^iIIS2 3*» 
6«|j$$nd. ^SUSIIS<lfttf)liS2 lT»fiffi«^8Sl 
2-e#6nft:fi«2Hi#*i6» QPSK«IWi#®«*'4> 
^SL8cj:VC0 2 B<!>%fi^&jec^CO^SE»[^«t«^tH 
Sns. J:®M»j8a(5llttAFC;P->'7^;l'5' 2 2-c 
¥i&fl:Sn. 7 5'9^@K2 3£:/M/TD/A«^2 4 

izsi &nT7 :j-n US nr*^ e. V c o 2 5 © 

ffiJ«l®^tl/TVC02 5{CAAlSn$. VC0 2 5© 

mU2\1fif> '7V'^m'& 2 3 IC^^ LTA F C*-JI^ KM 
^')J»9y5'lilK2 3T«»Sn, VC02 5B-^®« 

;v-:/7-f jv^' 1 3K:^*urAFc/PLL;v-:r«« 
^#**ft»&sn. p L l;v-p'7^ jv^' 1 3 mm^m 
mmm^mm 9 a f c gie» 2 0 d 

[0 0 2 5] »S[ftMl£iaK»l 0»MStKJt«l£8Sl 6. 

ilisi«[ii4i5itt 9 ©fifflHi!«tt nfc«!irti, D V c 

O 1 4 fCHttffl«#*ta&LTt'i-6'bffl©Jt«W*:gL 

D V c o 1 4 ©fflS[a®w*f 1 5 

&dvC0 14<dS!i(^^%«: (]£:bi:c;A©J^I^[«bO*« 
)0«iE©±iaSJWB:fcJ:i;a©TIE»PfiS«*TVi 
«*^S^}S»*<Jttfan. jE©±l8Sl(S««il8ATV5^« 
^. ft©TIS»PeSi8;5LTV»5«^*,tt^±KS«|iffl 

tT(5a«Pfi©«i8W»cJK*oTVi5»^, ©-tn-eti 

K17T?tt. g«M#t:j»lSUT, DVC0 6©«ift« 

S-SM (+«) tftt±»s«««^, 

(-(J) «lt|i|T*-ft5©^. *5V>»-t®**©«« 
C O 6 0»f^ Jl«»S||iET5. X>f s> 5^ 1 8 
[0 0 2 6] ^jK»1liE#^K:J:DDVC0 6 0«if^« 



(7) ^MJF7-2 978 7 2 

12 

*IhI1»9©pll;i— :;'«iJSSbT. «2I«II*|5II»9 
©jiSI«if^***feft:-r«JcB#'>©^M5&»!6»*i5. SEtj 

T, D V c o 6 <i>M»rr:i(.imnmm:\znLx'm 

5 fcD V c o 6 ©««8c«fl:*«6*^K:-r5.J5>S*t* 
•&. ■€•©&* KID VCO 6 ©«»»«ft: (±a) <£/>3 
<Uft:0, HifiR«iE«^*tDVC06{;:A*Sn*« 
fiSXi' y?" 1 8 iriDWEUTVi-S. 

Itf (0 0 2 7] ^®±5C, ^«ft*tiElal»l Ott. DV 
COl 40Kfi««ft*<±IE«JpfflStt^TV»St*II 
ttDVC06®ftfP«StftS:±SaU. DVC014® 
5!SHJfe»*«TIS^fll*iaATV»4 1 ^ CttD V C O 

6 ©ftfP^»»SRT31i-S J: C^iS»«iEjt#sai 
*t-5. aet>T, AFClHlK2 0®{?Jh«JC, VC0 2 
5 i Q P S K^W©^®PiSS»l!*J^^fc LT fe. D T 

F 7 . 8 (oxij^HT.^^ h 5 A©^aE»-f n«t^isas 

M:»iSl 6®Ji||B%iptt^TISS>PffiT^^St6l9$« 
A;teti<k5CDVC0 6®»fPMi![Sc*»«jE3n. DV 
a> COl 4®f8JgJ^i6Sctt±ISSlpfi:feJ;crflS»^lffl£ 

mk.ii\^ii'^\zmt^n^, ^j^d, dtf?. 8®a 
AM^x'^i' h7A©raj!!E«rfntt±iastpfife±rrF 

lfiS9fi&liA.!^ d )ctt»illi®»2![ftMiDl^:^ 
[0 0 2 8] ±EI|2®5afiWT?«. AFCIiI»2 0® 

«fp!5*AFc*-;i'HM#-ri?±snfc«. qpsk« 
mm^ t V c o 2 5 ®i8ai«»ia*«;*:^ < «ft:-r 5 * 3 

&ct*t«4LT*>, «3ISi«4imS9®|s|»}«J8&» 
l^ilftj* & D V C O 6 ©SaSftSltiE-r S H i: K J: 
50 D. DTP 7. 8lCA*Sn«I. Q'^-XA^Hfi^ 
©X'^i' h5i»©3«Srt*nS±IB»-St'»HTK©Slp 
filKTCKflb?^-5. ffitjT. DTF7, 8CA**n 
5 1, Q'«-Xy^>HM^©X'^i' h^A©M«fi:-fn 
lc<}:5Slf)*©S&fl:S:, c:©»lsec3^l£:Ufc0f^i[£t 

ftttiE»»jjSi{iSdilHl»S97»t|^«i4(9g(C«D. » 

jtifis^iaK 9 -Tiimnmmm^u^^^ 5 ic*-^ < 0 

tfftonS©-?. DVCO6©«»Sc«iElriSe0$ 

®5&fl:*ai$!n?^s. Hfc, liv CO 6<j>mmmmt 
40 «*wictt«si««*@gs 9 © p L L ji.-:^fp tms 

L/Tfft)n«©T?. QPSK«W1i^©C/NJfc*»filr» 
««Tt>D VCO 6 ©fflSESc«iE»C«UTaJMtt«^liI 

K9©^:?:y^©i^6S^i»-c$, nmmEMntiQoi 
[0029] as \t*.fm irj: 3 ©iijfi«ii©ii[ns 

STabd. B 3 ©^iS0!l©gt9^'?»BI 1 2 
i;«IBS#TS'b©lCOViTttl^-K«f^*#l.Tg8M 

■r«. a3S;«»sgicx*3nfcQPSK«smi#tt, 

vco25CJ:r) its-r* I . Q'^-xn> H M^cx 
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13 

Q'^t-X/f > HM^tt. DTF7. B\zi:r)^mmmi 

[0 0 3 0] mmm%^m»9(DmgLisiirmmtmi 

[0 0 3 1] AFClHlBS2 0», ^SEScMII«^ffl3g 2 

»8tft^vco2 5<o9tmm^9Liiiom&ms^imm 
sna. 2:©«jSSfcS^ttAFc;v-:/7^;v^'2 2t? 

jpm^n. ^5;5^Iil»2 3*J:t;iinJfSl BS^M^T 

D/ASiiftig 2 4 csen-cT^-D i^g^ci«fjs$n-c 

VC02 5©H«©#tLTVC02 5tCA*^^ 

na. V c o 2 5 »58js^K»j&*«»3 nT^jst»sii 

littKeiltftftiSS2 14'^9y^lllK(2 3(:^U 
TAFC*-;PFffl^75«fllf»«n. VC02 5©»fil« 
»R*S!l«'rar-3'*«9?'5'l3BS2 3rffJt3n, V 

CO 2 5 tt-;£©«SH««trftfrrs. «a« 

fflg2 1*6PLL;1— :^7>f;i^^'l 3t«UTAFC 

/PLL;v-:/«}#m^*««il&sn. PLL;p-:/7>f 
1 3 ifiwimmmv. mmmn^@» 9 -cfSA f c 

0K2 0-C®OK**^n«:*>-3fcB«ftiftllS5ISjitr<!: 
[00 32] «fiScttiEllB( 1 0 »ttftM:t9fig l 
V C O 1 4 lr«ffi««S*JSaUTt'i5 to®, ttttW 

Ttt. D V c o 1 4 oimWLwmmm^ 1 5 1 a:'j s na 
©^*^6DVCOi4®«i<^«aas (jE*J;rXa©«ift 

t-^aa^. ftfflTIE»lISfi*il8ATV»a«^:6±tf±l8 

sqiffltT^«ifHS©«KrtfciK*TjTi»a»&, ©^e 

aK@K17T?tt, S«M#t»igUT. VC0 2 5ffl 

HiSE»«-3t« (+ «) ?£tf±#s*a©^. *avitt 
(-<5) yftmr^-satt^, ftat^tt-e®** 

®««»:SI6»S-ttaM^. t3*Dffl»»MjE«#*ffl 
*-ra. C©^jlii»»iE©#«X-1-y5'l 8£:frUTJU 
JfS19lCAAStX, D/A^»ffi2 4k:J:D7:?-Oi^ 
fi»r«lftS*lTVC0 2 5ffl%li««»fe«iE-ra. X 
-^u/5^18tt. aKg«ll^lllK9**Rffl««t*at^ 

cffl^oNttSBcajtana. 



(8) »K^7-2 9 7 87 2 

[0 0 3 31 HKa4fjE©^K:±»3VC0 2 5®a«H 
^IhTK 9 © P L L )V~:fiSti&& UT. »3l«S£lHl*S 9 

©]ifii!»fp*<«^flrratci4*ii>©^iia*«*»;4»a. sco 

T, V C O 2 5 ©ti»-e:*:*ia:«K»^fl;Cj» LT«3I 
5 C VCO 2 5 ©««»^ftifeli^3&>Cf a^f-gjiK* 

a. ■€-©fc«>K:vco2 5®^«i»3M; (±«) S/hS 

10 m:7>-i 1 8 CJ; OWKUTl^a. 

[0034] C©i5C, HifiStifjElalKl Ott, DV 
CO 1 40%Jg««dR«i±ifiSiP«ISil8^TViat#II 
tiVC0 2 5ffl»lg^ft»*±#$ft. DVC014® 

5 ®%M^i$ft%eTs«a^ ^ tzflj£ftiijE@^&tu 

*ra« «£oT, AFCIliS2 0®<?±«tVCO2 5 
tQPSK«W«^®Hil6»liW*J«fl:LTt>, DTF 
7 . 8 ® AAff^X'^J' h 92»®fl««C-rn*tH«ftH: 
ttSl 6®±ISSip«^TISS^T»£a«iiS&je;i 
20 *Hi5>CVC02 5®KfiH«ft)5«»iE$n, DVC 
0 1 4®9eSJ^aKfK»±ISSip««<):]rFI8StP4l$ffi 

^jftvijc'Sicttwsna, -^so. dtf7, 8©a* 
m^T^^if h9i»©Mtt»rni4±ia«spfi*<ttrF(B 

»f^a. 

[0 0 3 5] ±IBIB3©ldS0i'r». AFCglK2 0© 

A F c H ff#-effjks nfc«. q p s k« 
iift# t V c o 2 5 ©iw««SE»3jj;*:# < agfls-r a J: 5 

;k;ia:«t9!£tTt>. atSI8[^^SlK9©l^»l«^S# 
30 Rltj$l,Ai«J&VC0 2 5©«»[»€»jE-rac:4:CJ: 
0. DTF 7. 8ICA*anai. Q^-X/t>Hfi# 

©x'^i' h9A©^a»rnfeJi«B*av»BTiB©SJp 

fiifilTHRrJtTSa. SE^T, DTF 7. SfCAASn 

a I . Q^-x/t>He#©x'<i^ h9A©««£ft-rn 

lc± as D *©»fl:S c:©3iipfiCMJ6: UfcW«tt6lT 
»c«isi"ra;ii:*«-csa. w>t>. vco2 5®^fi» 

«jE»ffiiSI»H±ll8S9«t|^»I«(Sgl=%r). Is^-D. 
»H*®I89 ■r©&ffli^a3)Wnav>j;^ic«>-D < 0 1 
fftenaor. vco2 5©^«S:«iEK:<taso^© 

40 SSftSWlWT^a. sc. VC0 2 5©Mifi»liiEI3:S 

±lfii»9 ©P L L;i^p%f^tS63i u 

Tfrtona®T. QPSK«i8e^©C/NJfc*Jfili« 
ItTfe V C O 2 5 OS«a!cliiEK:«l.T«S»HiEIB 
9©5^y3'©»»*»»T#, MSftlijElHlKlO©® 

[0 0 3 6] »4B*%^lci:a^4©^i&0!l©8[Pi^ 
lHT*a. 03©5ligWTtt«Jg!i«7^;l'^ttDTF 
7. 87?ll^3nTti«fc», A/D^»i83, 4©* 
k:DTF7, 8*KeLTt»a*t, H4©g^ifiM-Cli« 

50 Tmmy^)V9\i.7i-u9&$.iAmy-<n'9A7 , 4 8 
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(9) 

15 

(KT, 7±DifLPFtl8E) -eiSllSSnTV^^fc 
». 7i-Oifl.PF47. ASOWZA/DmimS. 

5. QPSKgesim^itt, «a![»«ift«5 ia:vco2 
5 2 (fitT. B p F tKE) ^■st-bxis.stm.m i 

W^ttD T F 7. 8 Ci: »)»»KjgSnT«SIKS±laI 
[003 8] «SlffiR^I§IS 9 om^^C^tiB 1 

[0 0 3 9] AFC@I»2 0». ^!^fi:l3ll«iaill2 
1. AFCJl'-:/7>f;i'3'2 2feJ;i:X55'3"lliS2 3«» 

2T#&nfc<i«ll«^*>6. I F«^0+-i>«ift»t 

5. rOHiiftSllttAF CJU-t/t^W- JP^' 2 
flS^^n. 7 5'?'@i»2 3*J;t^aaJS19&:ft-LTD/ 
A^iftg 2 4 tcSl^tiT, 7:^-n4r®^ic«ftSnT*^ 
&VC02 5®iWfl!fl^i:UTVC02 5fcA*Sn 50 
5. VC0 2 5©5HgH«[»*tffijW3nT««dRKII*t 

fj, nmsmmsim 2 1 s 9 y 2 3 t^ur 

A F C Jt?-;V K^W^I&Sn, V CO 2 5 

ic««iifii-rs7*-^'*«95;5^i5i»2 sTfiytan, vc 
02 5tt-]t©«iBHaas-e!»fp-r«. ttiasn 

S2 l)6i'&PLL;i'-:?'7w;P3'l aiC^LTAFC/ 
PLLJl.-:/«##4**Jfti»S^^n, PLLJl'-y7w;i' 
^'l 3*»»fPSWJ&U «SI«PI±Il»9TttAFCIlI 40 

K2 o-c«o»*»na*^ofc««tftss*5f§atftt 

[0040] USEftlliElslK 1 0 B. ^tte:M:«l<li i 
»2l«il4i5ii»9©ffiffil^ai*»ttife«SI-ettv D 

V C O 1 4 lrttfiffi»W*<fiSLTti5 %>©©. it«« 

-cttD V CO 1 4 ©«aam«af 1 5 jcx^sn*© 

S D V C O 1 4 ®SifP«»c» (IE* fl©^K» 



#ffl¥7-297 87 2 

IB 

ifitb^) )JiiE®J:IES«P«i[*J:t^ft©Tlfi»fi®&iffi^ 

ft©T(S»PfiSjlSATH5*&*i:tf±l8S 
l(6«ltTIESJpfi©«HrtCiR*oTV»«#&. O-en 

siHisi 7T?tia*?m^fcj»jifi:uT, VC02 bomwL 
ffl (-6) y£»tP*T*-&*m^. **t>tt-€-®s*®s 

1 9CXA*n, D/A«ttS82 4K:J:r)7:?-DyffiH 

««an-cvco2 5®«fi«ftftsiijEt-«. x-f>y 

^'l 8»«£i£[»±iaift9]«tNffl«^>C»S2:$(C®» 
0N«(ffit;:lKgSla«. 

[0 0 4 1] nmms.mn\ziir^vQ0 2 503%mm 

Sf8:**«fl:LT*>6. c®«»«aEfl:fc*tUT«se«fl 
4I3»9®pll;p-:/*ij6«:l.t. 9MSm±mm 

T. VC0 2 5®ii«T?:*:«&«StftaEfl:t»LT«SI 
i6»^0iS9©H«8)8<*1-nfcD. ^t-niE-5(ca&a;iiJ; 
5 cvco 2 5 ©«»fR3Efl:*l»&*MrTSii5-ll*** 
5. ^0&*cvco2 50MS?«3Efl: (±a) 

K«;^'f 8Kl.tO«llfiUTViS. 

[0 0 4 21 ^:©J:5C, ««ftltjEllll»i Ott. DV 

CO 1 4©s!siiaac**±iBSipesi8^tt>stirtc 

KVC02 5®«g«j!i[St£±#**. DVC014® 
^lgHK»««TI8filpfi*iffi;tTVi«.t#tCttVCO 2 
5 ®»S^«E»:$RT3«S J: 5 tr^jft»»iE®^*{li 
*-r-5. ae^T, AFC0K2O®f?±«tCQPSK^ 
il®^©ra«E8cFU7hai!fciD. IFM^iiH^ 
SK2©«»»«ia*«2Efl:UT'b, DTF7. 8®A* 

mnx^i; h 9 A®ffl«»rn*»«»ftjt«si 1 e ®± 

C O 2 5 0»fi««3S*t«iE*tl, D V C O 1 4 ®»fi 

9I»Sna. tJ^D, DTF7, 8®A:^ffi^X'-^i'h 
9A®)i3ig9l:-fnB±IS£4Sffi:fe<}:CrFiBSiPfil«ilSA 
5 »:aai»K©HK»SiiDU-::'*qa)<rr5. 

[0 0 4 31 ±|Ba5®S8i8«Ttt, AFCIHIIS2 0® 
»f^*tA F C H^^-Cff Jh3n&«. I F®^t 
S^$&S8g 2 ®itW««»*J;te* < «fl:-r« J: 5 * i 
t>. »iSI8(?l&l§iK 9 ®l^)IS«tffi&1»IQ«ll$ 
U**t6VC02 5®««ft*liiE-r*J:i:»Cj:D. D 

TF7, 8fcA*$n5i. Qi^-xn>vm^ox^ 

if h7A®^i&»rrns±IB»St>«TE©SWIKT 
lCRflh-C€rS. ffoT, DTF7, 8lCA;^*n«I. 

Q'^-x/o Hfi^wx't^' h 7 A®^«jfti"nt: j;a 
K 0 ^o^fcS ::®«iIMiK:^^j£:Ufc3f3£fll&Tfc«ira 
■t^Z-hlfil*^^. lx*>t), VC02 5©««S«iEH 
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mf& 9 To&ffli^MA^^n&t^ J: 5 ttj)o < 0 tfft>n 

5©-C. VC0 2 5<t>«S[»*tEfc±«8SD^©*ft;* 
JUSinr^S. HC. VC0 2 5®ffiJR»ttjEtiS*fl9fc 
H:«2liKH£iaBS 9 ® P L hJU~-mi!^ tmSl LTfrto 
nscOT. QPSK«ii«#®C/Nit*<fil'»ttJBT*> 

V C O 2 5 ©«jfiScffiiEC^LTaKi«S*@» 9 ® 
y^©iKff&»BS{-C$. MS[»»iElaI»l 0®amc<}: 

[0044] 96 t j:7|c%l9(C<k Z,f^ 6 CD^«|(D«IIS it? 

7. 8"e«|jSE3nTV4S&J&. A/D3E««3. 4®S 
CDTF?, 85&fiBLTV»«*», H6©^MTttiS 
»S»7^;P3'B7:?-ni^LPF6 7. 6 8T«^3n 
-CUSfc*. 7±n^LPF6 7. 6 80a;tA/D^ 
ftjS3. 4*«B«Snrt>Sj«*tBI5 4:ll;a:5;aT?* 
0. ^E-nfiU1.©««tt*< ^--Cft*. «oT. H6tt 

[004 5] B 7 »::|:%QIIC<I:.&II 7 ©^ffi0l©8(aii^ 
KT**. H7©§«SW©3lWT«:H5d:l^i;t8ffi«* a? 
r«fc©lc::3i'>Tttl^-©?3W*ftl/Tai?r.5. QP 
S K«l9®^tt. 51tVC025CJ:t) 

I F<i^ic«»»3Eiftsn. WLmmmmr^BP 

F 7 2 «:ft-LTii35tt«ag 1 fcAAStlS. S[3!*ft»S 
i ft. 5Efi«»jR*«B P F 7 2 ©•|>*ij.««»irlpUv»H 
^fSSS2lCj:l3, I F©#€S[SS-rs I , Q'>t-X/'« 
VHS^Caa-rS. *UT. A/D«^3. 4Ki 

©I. Q^-xn>mmz^»^tii>. ^'f^i^jvit 

[0046] «jil«Cff±ISIIS 9 ©«li£« 5 

[0 04 7] AFciiiiS2o», mm&mmmmi&2 

2T#6n&ffiffiSM^*ie, I F©#©«fii>«iKRi: 

5. ::©HR»aSMSAF c;w-:/7w;p^' 2 2i?¥*& 
A«sig 2 4 c2l^.nT7:^D i^#^c^iftSiHTAi e. 

VC02 5©Mfil®^tL'TVC0 2 SlrAASns, 

V C O 2 5 ©^!£JiKft«iSfff ;£4TT^«a^ll«t}ifi 

HjS»KI&ttflig2 l35»€.9y5^0K2 SC^tLTAF 
C Jt^-JI. H^^At«f&Stl. V C O 2 5 ©«gSJ!c»* 
a»-rax-3'*<^5'5^E»2 3Tft»*n. VC02 

5tt-fe®5!fi^jidS:T«ifrrs. ftffisn-s^ 

l34i^PLL;k-:/7^;V^'l 3K:5SLTAFC/PL SO 



#M¥7-2 9 7 87 2 

L;i'->'«#©^A»ft*&3n, p LL i 

3«i»fP5£liJ&U «Mi!EHIfe@K9THAFC@K2 
S. 

[0 048] MftScttlElilfg 1 0 ». M^SIcJt«iE8§ 1 

6. s«isi8i 7ii<kt/fx-f s^^'i 8)i^e«ricsnw 

iRS8[fl£[llS9®{9:1gim«t£:nA:«^-?». D 
VCOl 4K:l4ffi«5l«*tSaL'Tl'iS'b®®> tteiW 

TttD V C O 1 4 ©fflKSKH^f 1 5 fcAASnS© 
^«»6DVC014®»fP«fit«[ (iE*J:t;fl®«jS» 
AtiE©±|sseMI*J;t^ft®TR^flt*a^ 

ft®TKS*Pfi[Si6SATV»5«^*J:U:±ISS 
Jpfi9tTIB««P«®«Ml*ilcitS(*oT»r>««^, ©-tn 

JiHIftl 7tr»4. mm^ttMf^hX, VC025®H 

^fi (-3) «ftRTS«5«^, *5t»tt-€-©*S® 

fS. J:®H«»1fiE©^«X'fy?l 8S:fH.Tlll» 

agi9icAAsn, D/Aiam2 4\z^r)7ttiifm 

fc«ift3nTVC0 2 5®»fi«»S»««iEf S. X-f 
1 8 l4!R3l«S4lsItt9 tSK® 

[0 0 4 9] mfiiSi»iEmizi:t)y CO 2 so^mm 

±I3»9®PLL;1— T'lOJiSStT, «aJSS£@iS9 

T. V C O 2 5 ®ll«T>:llft:H«E»*fl: t^* LT«SI 
»flfeia»9®HW*til.nfcD. iltHE-3fc)46ft(r»J: 
5 V C O 2 5 ®Mi»»!lEft*«S«»ir-r 
«. •t©3S:*KVC0 2 5®»«ft«fl: (±5) 
<UfcO, W«»«iEl^^*«JllS«l 9l3A;'jSnS!H 
a*X-f 1 8 OfflllfibTtJS. 
[0 0 5 0] j:®a:5C, waakWiEiaRi Oti. DV 
CO 1 4©«l6H»Sc*t±IE®1ie*iSAT«r>St€tr 
ttVC0 2 5©5!M««lE»*±#S*. DVC014® 
^K^ilE«i5«TffiSlpfi*it8>t.TV5-S t €CttV C O 2 

*-rS. ffioT, AFCiaK2 0®f?±«CQPSKX 
BBS^©^«»:H'J7h;fti!«rJ;0. IF^^tBPF 
7 2®4>'t«K»t^Ui,i5ESMiftft&^rr'5H)£«fi 
S 2 ®HS»IRi8At*ft bX t., B P F 7 2 ®X*M# 
1 F®^®X'^5' h7A©^ifeSm)8«^iftSctt 
K«l 6©±ISSlpefcTifiSlpeT«*a«HSil8A 
&Vi<fc3»rVC02 5©5!fiS«EjBt*tajE$tl. DVC 
O 1 4 ®f6JB«iHatt±l«fil1Me*AtrFI8««WB*iB 
AttV^i^fcSIflianS, ■XJS'), BPF720A*© 
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19 



20 



[0 0 5 1] ±IB»7 03gSiWrtt, AFC@K2 0<O 
»fPAJ A F C Jl^-^l- F<i^Tffihan&«, I FM^t 
HJEJSSiS 2 <D(||ilH«»*t:*c# < «fl;-r 5 J: ^ t 

p F 7 2 CX:^tns I T^^(D7.■^i; h 9AOM»fR 
BPF7 2KA*an«I Fff^OX'^i'h^A 

fcSf««KTic«iM-r«;it*<T#s. vco 

5Hli)o<0i:fTt)n-5©T?v VCO2 5 0«jft»tlTK 
CJ;<5K0*©«ftS«I«!|-C€rS. MC. VC02 5© 

:/Bf^t»4LTffton«©-tr, qp s K«iMi^©c * 

fc= (2n+ 1) fs/4 (n = 0. : 
©M«t&5<t5t;:Sttns. 
[0 0 5 4] ifiiSl^^lilK9©«^^J:C^ffi»»7^ 

[0 0 5 5] hvcm^2Q)immk!^mm2i, 
f£sns. ^»[ft«M{ftfflS2 i-if»&««ttt»i 2-r 

#&nfctt«M<t^*^6, I F®-^©4>-5Hi!tfti:iC 

( 1 ) T^^nsx-f 8 i ©*gw 

&^s«ssoraS£ftt©sgflassM)!)*(fta3ns, r 
©«iR»SlliiA F c 2 2 -c^lBfl:* 30 

tU 7'j ^IslB 2 3 * ftljm 1 9 UTD/A* 
02 5®tt«m^tl/TVC02 5»CXASn«.. VC 

o 2 5(o^mmik»ffim9-&nxmik9^mmi>msifi 

»ftKllttfflS2 l*»65y^liH82 3lC**l,TAFC 
Jh-;i'Hm^*tftl&StU VC0 2 5©5E»i|S[ftSi|i!| 

wr57'-^'*t5y^ifii»52 3-cfiman. vco 2 5 

tt-^©55fi««»T?!!lif^-r-5. ttwsnsHis 

)i» & P L L;i'-y7^ Jk^' 1 3 t^UTAF C/P L L 

;w-:/«#m#*Jftl&sn, PhL}V--f7^jvfi 1 3 

«tttf^$BI«6 «SI«»£lslB 9 -7»A F C ilK 2 0 

[0 0 5 6] M«fsi:4i!E@i% 1 012, mm&itMtssi 

»gl«ES±lil»90(tffil^a8*»tnfc«IBT?tt, D 
V C 0 1 4 Cttfi:ffl«t^F3J«2«LTV»«'b©©ItlS:m* 
3eLft:^S«iKft-C»fPUTV».5. ««[«Jt«Sl 6-e SO 



* /N tt:*»fiV>ilRffi-p«) V C O 2 5 ©«SE»:«iEC*f UT 

iEiHFKi o©ai^cj:^>8[Hi$tt©*ft;Sffl< ;:ttift 
[0 0 5 2] m8\t^^mziii>m(omi&mo>ufa^k 

H8©SaiW©SiMTttBi7t|^i;t»fiE*^r 

•r5i>©»rt3v>THR-©«F#&«L/riftwr5. qp 

SKamfi^tt««»*ttS5 1tVC0 2 5lXi:D I 

F7 2^£:^^^TA/D^^^s8 3cx**n5. a/d 
L-T. i?^')^ • ^-7./t> vm^ti I /Q^mmn 

[0 0 5 31 C:CT?> BPF7 2©4»4j>aStStfctA/ 
D««S8 3©-»}->:/iJ>i^««akfsa:»4, 
, 2. . . . ) •••(!) 
fiDVCO 1 4©J^»[»$(Wffl^l SCAASnSM^ 
*> ^ D V C O 1 4 0«|fPSiSE» (iE:fe±i:^ft ©S«a:*» 
»5) i6«jE©±l!B^fi*J;i;^©TI8aJpe«ffi^tT 

ft©riH»JMI«il8ATi^««^*J:tJC±ie»ip 

ntcmLTS«?®-^*ta«iiBi 7»cj@ien5. a*? 
met 1 7 -piisjim^ tjtit: lt, v c o 2 5 ©wjsas: 
s-jfefi (+ «) ieit±#3«5©^, 
(-«) )git»T$-e«g^. *«vitt^©**®«« 

i9CA*sn, D/A«ij|8g2 4»rJ:07-?-n;5/ffltr 
$sisnTvco2 5©»s«js»sitiE'rs. 
5=-i 8tt«J^l«^w*|5l»^9*tBMl«^Blc»a^:t»c0i!». 

[0 0 5 73 ««»«jE©#K:iO VCO2 5©«fi« 

^iitt9©PLL;i~-?'*t>fc:ffi,T. mm&m^^»9 
©asi»fP*»»;tflrra»ctt#'>©i^M«tA»!i>s. fifo 
T. V c o 2 5 <j>i^Wir±mum»stn:\zittvrw^ 

tt«*iIBl9©RlJ»*^^^n&D, 5tn-t5lz*6&ViJ: 
5K:VC02 5©^«Eft^fl:S«&*^C-r<5£'B*«« 
■5. ■t©fcee>c:vco2 5©«»»«ft (±iJ) 
<L&r), H»»[«iEm#*«JDllffll 9fcX**n5« 
ffiSrX-f 1 8 OMRL-THS. 
[0 0 5 8] J:©J:5tC«iSjR1iiEIillSl Ott. DVC 
0 1 4®«Sjg«S»t±ISSilMilsaATt»5 t^fcti 
VC0 2 5O5!«Mjfia*±^Stt. DVC0140« 
«M»»*«TKSJPfiSiffi;^Tt»«t5JcttVC02 5 
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TS. ffioT. AFCIaI»2 0Ol9±«irQPSK«W 
fl^OHftft H U 7 0. 1 Ffi^CD+HL^Sat 

»*tB P F 7 2 0>f vCsJURRK^L/TilWr 5± 5 l:3E 
fliUTfc. BPF7 2®X*ffi^T*SIF®^©X'« 

i:TIBSlpfin?**S«H*Sjt)a:lr>J:5»CVCO 2 5 
<0«IB^»aA«ttiE3n, D VCO 1 4 ©^Jg^jfeRB 

5. tJSO. BPF7 2®A*©^X'<i'h9A©«j» 1<> 
[0 0 5 9] ±ffi«8ffl^tt«TB. AFCIiMS20© 

ftf^«JA F c*-;k Km^r<?±^rnfc«, I Fm^t 
B p F 7 2 ©«iWHiRft)fi«:A:fr < Xfc-r S i 5 ;* j: t*» 
»*LTt>. IRji«H*IaIB9©|3IW«»Sr»^flt^L 
ft:*t6VC02 5fflM«»SMjETSC:tlcJ;0. BP 
F 7 2 \ZKijfEt\.i> I F«^©X'<i^ h9A©^tt»rr 

n«±iB»sv>BTis©»iMi[aTK:Wih7risa. «o 

T, BPF7 2fcA*anS I F^^CX'ii' h9A© 20 
0r^fflKTC«lM-r«rt*J-p€S. U*»t>. VC02 

5 ©^»ft4iBiE(i«si«ff£[aiKS 9 mmm\zib 0 . 
is^-D. flKSJSLH^0»9-e©fi[ffli^«l)5«imav><t5»c 

«J)o<0tfft)n.5©T?, VC0 2 5©ra&ft«iEJr± 
SK»3$®*fl:^£»ffflT#S. StC. VC02 5©^» 
»ttiEttS*W»CBaffil»fS*ia»9 ®P L 
«^i:aSLTff*3*tS®-p> QPSK^iHt^®C/'N 
tt:*tfiVi«fcffiT?'t>VC02 5®HS«citiEIC**UT»SI 
8[H^I§]|»9®i^'^^®I^S«tlli$iT$. l9ttKttI£lil ^ 
ISl 0®nf^(C<I:<&8C8iH$tt©^«ffi< 
[ 0 0 6 0] Bl 9 tt7|:feii^(Cj:^^9 ®^ffi|®ftaiS 
HTJba. H9®SUS«®M?gTHHlfe±t^BI5i:|g 

f QPSK3dWffl^JJ«ai»3EttS5 1 1 VCO 2 
5 lei D I Fli#lCM«ft«a^En. B P F 5 2 S^M, 

ffi 2 J: 0 1 F©^&a35Ts I . Q^-7.n> m^ 

CS«1-5. *LT, A/D2Ettig3, 4KJ:D7:^^ 

i'fli®!. Q'<-x/t> H€#Br-f -:^^';i'ia® I . q 40 

I. Q'<-xn>Hm^B. «iMaaaMttB«^«« 
«SIIS5liA:4dn«. ^©Hf^i^imstrBliSfS 

fitRi6$^-r-5DVC0 6*tffi«SnTV>S. DVCO 

>H«^B. DTP 7. 8CJ;Dft«5S»3n. ftSlil^ 
miilK9lc:XAan«. 
[0 0 6 1] iftiiiaiCS±iai&9®«li£:&J;C;tiigBBl 

4:^<Hi;a®?, ::;ir©3lWtt«»-r-5. 

[0 0 6 2] AFCI1K2 0B, ffl»[RSIS«liiJ982 £0 
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1. AFC;i'-y7>f;k^'2 2*J;t;9'f5'Il»2 3*» 

Affiles ns. ji9iK»sss4fttii»2 \-v\tmms.m 
2T?#&nfcik«!iff^*»5, I Ffi^c+^^rajftftt 

2 ©5efiM8(St&©J^SEfi:lgS«ttttt$n 

VcitU ^y^Iil)«2 3*^MxTD/A^S2 4JCi£ 
snr, 7±ni^©^CS«3nTAievC0 2 5®ia 
»#^i:UTVC0 2 5fcA*Sns. VC02 5®55 

g 2 1 & 9 y f^lsIlS 2 3 fc^JUTA F C*-;l' 

ami&sn, vco2 5®KiB«tt»€««-rsx-^' 
y 5^|5iK 2 3 rfiSJ** n, V C O 2 5 B-je©Kig 

KUKTicanB. i3ifeft»M«aiS2 l*»ePLL;^ 
-:/7 1 3 c^* LT A F c/ p L L 
^«J«J&3n. PLL;i'-:/7>f;v3'i 3*t»«^!6lSJ& 

U «il«llilflltt9TBAFCIiiaS2 OT?®UI!!i*^n 

[0 0 6 3] mmmmmmK i o b, MttScittsss i 
s. «jiiii[W*iHi»9®fiffii^)a*«tn&««TB. d 

VCO 1 4K:Bfl:«Slif*iafiUTV»5fe®®Jt«W38J 

BD V c o 1 4 ®HSt»fW««? 1 5 ic A* a ns#^ 

*»eDVC01 4®l()«^3i{£» (iE:feJ:«A®^»ElSc*» 

*s) ifiiEommm^^uMcormmm^m^r 

«6. :&®TK»P«SiB*rv^5«^*J:r;±IS»ip 

nK^*«uraiR«^*taii?iiai 7 ess ens, «r 

|5|j»17TBa«<g^lrMj£:bT, DVC0 6®««ft 
(+8) fc*lt±#S«5m^. *5VMJ-Sfil 
(-«) ettBTa«a^#. *5V»B-€-©**0«ja[ 

5. roS8«R«iE«#BX-f!/^l 8*:frbTDVC 
0 6lCA*SnT. DVC0 6®«r(P««ft*«iEf 
X^-y^^l 8(^iS^»£|alK^9«tn»S«(8i(C»& 
tf?(C®»ON«ffi»iiS3e3n-&. 
[0 0 6 4] «l«ft}lE«#lC±0DVCO6®HS[» 
*«aEftUT*»&. C®«JS»«fl:C»LT«3l»fl^l§ 
K9®PLL;l.->r*t(6:®LT, «miftS4l3lte9®ji 

Bii&ff*«ft^fl:-r«K:B*ii>®i$iaiAt*>*»s, ae-aT. 

D V c o 6 oii«T?:»:«*j?|»»gefl:C»UT«ai«S 
©&«>J::DVC06©jgifeft«fl: (±«) S4^s<^fc 

0. W«»«iEfl^*JDVC06CA*^En«««SX 
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10 0 6 51 ^©^^{C. gaStStffiiElHllSl 0«, DV 
CO 1 4(D58iB««»jJS±IESJp«*iaATV»«i:S»C 
ttDVCO6 0»fP«JSft*±»S-fr, DVC014® 
»fiHiftSrt*TISS*Pfi&ilBA.Tt>« t^lcttD V CO 

^r*. (£oT> AFC®»2 0®#jhaK:QPSK« 
HU7h&2fc:J:»), IF ®^®«f-ii« 

trag-ftbTfe, DTP 7. 8©X*«#X'^i' h7ix® 
3«t»-fn*JSifi»ifc«»l 6o±IESipfitTISS«P 
fflTtt* S«iH«iffi>5.at» J: 5 JCD V C O 6 
Sc«t||iE;S tl. D V C 0 1 4 ®%jBJSijB[fi:tl±fSS9{i 

0, DTP 7, SfflAAM^X'^i'h^AWigiftft-ftl 

10 0 6 6] ±ffim9©*««-eti. APCI§K2 0© 
»<^*tA P C Kfi^T?#ih4nm I P«<f t 
asg9S£S 2 ®iBnnaS[ft«t:^$ < J: '9;^;: & 

t;fe*tSDVC0 6®^i»»fe»jE-rac:4:CJ:D, D 

TP 7, 8CA*snsi, Q^-;^n>}«©^®x'< 
cte±-e#«. ffioT. DTP 7. stcA^ansi, 

•r-5Ct*»*e^«. LA^fe. DVC0 6©S«ft«iEB 

<&©-C. DVC0 6®«tt»«iE»ri*KD*©*ft* 
fll^TSd. SIC, DVC06©nftft1iiE»:S:i»:fi«)(C 

tt«2i»[Si@ift 9 © p L L )i-'m^t'm.hxnt> 

ns©T, Q P S K«M©#©C/N jt#»ffiVi«»Tfc 
D V C O 6 ©Sifi»«iElcMUT«ai»^4lilK 9 ©5? 
y:9©iS»€»l*T#, «iSt»«IE|5IifH 0©»m'J: 

[0 0 6 71 HI 0H*«WICJ:SIB1 o©llifi«®8[ 
i)SB-e£&. HI 0®^M®i29|-?»a9<hPi;« 
fiBl&«t--5t)Olrr»ViTttl^-®«F^€#bTaMf 
QFSK^WM^B, SjS»«lftS5 1 tVC02 
5 K J; r) I F ©#lcHS£»«ift3n, B P F 5 2 S^hL 

Tis3»»sifcA*an*. B5afttt«ittvco2 

5 - lie J: t) I F^t^SilBrrs I . Q-^-X/^> 
^fc«»-r-5. -eUT, A/DSg»8l3, 4CJ:»3r:>- 
Dif«® I . Q^-x;Vy m^\t^'< 5>^';i'fi® I . 

1. Q'?-X;'«>Hm^», DTP 7. 8»CJ:Dtt«18 

man. «i£Stp±@iS9(cxAan%. 

[0 0 6 81 «^8[ff&llgS9©«!/£«<t:tnSffiltB9 

i:*<K[;a:®-c. j:i:-e®KWJa«B-r-6. 



(13) ?#H¥7 - 2 9 7 8 7 2 

[0 0 6 9] AFC(Eli»2 0», ^i^ScS^lftai^ 2 

1. APc;i'-:r7^;i'3'2 2«J:t;9y9'liliS2 3*» 

^«ij£an«. nmt!sm.mm2i-t:n.mm.m 

s^jsss 2 ®9ifis«it«t ©«s:«c»s«««tm a ti 

5, c®j^a»{SgttAFc;i~-::/7>r;w^'2 2T¥Jt 
ft;an, 9 -^^^EiK 2 3 ^ithxT>/k.mm 2 4 icsi 

®#tLTVC0 2 StCA^ana. VC02 5©5!« 

10 rajSft*t«fl!a<aTHSEft«ii*»««an. ^mana 

2 l]i»&7-/^lEt»2 SlC^LTAPC^-Jl^Kfi^AJ 
ftH&an, VC0 2 5ffl5!!BH«E»*«!lffll-r5x-4'*« 
7 y ^laSS 2 3 TfiH^atU V C O 2 5 tt-^®56fiJi 

Kft-esif^-rs. «fflan5S«»ss*«itipf8 

■:fy^)V9iz\znhXhTC/VL\.)V--f'm^^ 
*t«i&an, PLL;i'-y7^;i.^' 1 3*<ftf^*B8ifi 

«i3l«fl*lHl85 9 Ttt A F C BB 2 0 Tft 0 l»*>n 

an, Qffl:*)«^*JW:^ana. 

[0 0 7 0] nScftMXIallSl 0». M&ftftlftlll 

6. sj?@p&i 7*j;t;x-i'yg^i 8i6>e,<B;ffianTv» 

«iaia^W£@»9©fi:ffi^MA<a:n;/i:«(ffi-C», D 

V c o 1 4 »ctttt*B»if««aauTv»s ^©©jtRw* 

^l.ft:S!fi^»»-Cl!)f^UTH5. ^»»tfc«Sl 6T 
BDVCOl 4®S«ftffl«iSr?l 5ICA*an5fi^ 
^ D V C O 1 4 Ol!)f^HiS» (jE* irXftoHJBESWt 
*-5) *«jE©±lfiI^li*iJ;tfft®THSiPSSi68^T 

iia*^if5*>*«tt«!an iE®±iKSflMi&ii8ATii«> 
ft©TiHSiwi*a*Tir><5»&*j;r;±issip 

ffli:TlfiSJpffl®ttB8rtfcJR*oTV»««&, ©-en-f 

ntrjitjSLTaiRm^*»a«iiiKi 7fcsie.n5. »r 
m, 1 7 t«a«m^tcjjjt:uT, vco 2 5 - 1 ©a 

(-«) JK»tRTa*«S^. ftStiB*©**® 
««tSt*IWta-B:5M#. o*r)«JS»ttiE«^Sffl* 
■rs. J:©H»»flliE©#HX'f i^^l 8£:ft'LTD/ 

Aa:8iS2 4 - 1 icA*anT7^-ni^iiKXttan 

49 T, VC025-1 ©»ff^»»&«iE-ra. X< >y5^ 

\iim\zm.in^. 

[0 0 7 1] nmmmmvz^*)yco2z-\(!>n 
»»)5««fl:bT*^6. ^mmmcxz^vxmMm 
Willis 9 © p L l;v- Lr, »jai»fH4i3B 9 
(j>mm^ifiii'^m^^\t^'>mwfiifii)-^^, {to 
T. vc o 2 5 - 1 (omx:K%itmmkM^\znhx 

«3l«fl5feigB9©^ffl*WlfcO. ^l-n-tiC^&ft 
tri* 5 »C V C O 2 6 - 1 ©««jR«ft«i&6*MC-r-5<& 

50 mifl9>^. •€-©fc»fcVC02 5-l®H»««fl: (± 
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6) i&/ha<UfcO, ^S[»«iE«WVC02 5-l 

[0 0 7 21 r®<t5K:. HmmiEM^i on, DV 
CO 1 4(D^mmmkifi±m&mi^&^x\'^i>t^\z 

ttVC02 5-l©ftf^JiK»S±#S*. DVCOl 

O 2 5 - 1 ®»ff«K»&PITS-a:5±5fcH«»1iiE 
<g^Sia*f-5. flEoT. AFClHlK2 0®l?Jt«»CQ 
P S K«WM#®«»»H U 7 hftifCiD. I F<S# 
O'P'L-m^&mcO 2 5-1 «)^»»»C^tlxTBilT 

ias>iMaT«*««H*eAftfc»*5fcvco2 5 - 1 
©irfp««»!6»«iEan, D V c o 1 4 o^mmmmt 

S. •5*0. DTP 7, 8®A*<g#X^i? h9A®« 
[0 0 7 3] ±!B»1 O^^W-Cri. AFCI§»2 0 

©ssf^*tAFc*-jn«<i^T?<?itsnfca, if«^ 20 
tvco 2 5 - 1 fflliiB^iS«*t:*:^<«flrrs.t'5!S: 

l6J*L;a««e VCO 2 5 - 1 ©H«icS«iEt- -5 ^ t»C 
J:0. DTF7. 8K:X*a*l«I. Q'?-X/'(>Hffl 

flSfiiaTICR»±-p#-5. fle^T. DTF7. 8fcA*3 

TIC»ft!l-rsri:«tT?fr«. L.d»t>. VC02 5-1® 
H»»MlE»«iil8tlf£|ilKS9«t|^»I4^ffitC»0. 30 

«2l«fl*@fS9Tf®(t«I^M!(K*Wiav>J:5fc«) 
o < 0 tfftinsroT. V CO 2 5 - 1 0MiB[»«iEJC 
J:SR»3*®*fl:**IlWT«-&. St> VC02 5-1 
®«ttSc4fiiE(d:^nic(jjRII8tfl±liIKl 9 ® P L L 
-7lBfpi:SftStLTfftons®T, QPSK^Wm^© 
C/Nifc)6««V>tta8-e'bVCO 2 S - l ®H«»«iEfc 
«l/T«3iaStPS±lil»9ffl5?5'i'®»B*»l»r#, « 
tt»«liE@?S 1 0 ®»fPCJ:StgW»tt0«fl;«4B< C 

[0 0 7 4] Bii ui4:%§q(cj:.S)i(ii®^^®a « 

DTF7. 8-C«J«SnTVi«&«>, A/D««g3. 
40ftfcDTF7. 8&BHl/TV>««J. H11®*1S 

vi-nummsmy ^)Vif\i7i-uif I.PF1 1 7. 1 1 

8T?«|jES*nTV»5fcJ6, 7:^nyLPF 1 1 7, 11 

8®acA/D^ift»3, 4«tfisanTt»^)jS[«tHi 
fi^oT. Hi mai o^:i^l;«lle^l^l;^%$^ 

10 0 7 5] HI 2tt. Hl«^&Hll*-etC3KL.»:D 50 
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VC06. i4<DM,»tfi-^&^, :t--n-yo-^^u 

7>^--7n-«S±L&VillflfSl 2 1. vvJ-mtH 
12 2. *J:C;iEK/ife«BlftfiSE1SUfcROM 1 2 

ffil 2 HriOjDSSn, ROM! 2 SKAASnS. 
HCTROMl 2 3 0A:/)«#H:jJiK«©# (KT. C 
OSfi^tlS© . iES»[<t^ (KT. S I N^^tK 
E) © A^ttffl© 0 S*> & 3 6 0 fiC^*«-r«. fifo 
T. DVC06, 140A*«^, fiftfc'felBlim 1 2 
1 © A Am^©:*?* S tt C O S S I N«#© A* 

&ffi©%fts. -r ;3:t>-& D V c o 6 . 14 (r>%mmmtL 

\znssm. DVC0 6, i 4©««ftS|»«fffK:A:^ 
dna0#*^6DVCO6, 1 4©«JBHifi»Sft5C 

[0 0 7 6] Bl 3. m\A^iiXm\i\t^^WZ^ 

j£$nfet#»C»5[tt^4agl 3 1*«»S*T, V 
CO 2 S^DVCO 6®ra«»«3l«fM(Clf 
tCUfefeOTTJBS. c©<fc5;ft|ldtK:-r5^itC±0, 
Sil^|l©jg»nj9ll$i:NliR^«l[Sc©:A:$t.»Q P s K|E 
i8©^«»8[il^BK:A*SnT'b, H ©KMMSEftSfr 
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